Students' causal attributions about the reasons underlying their academic successes are important because of the influence of those attributions on academic motivation. We investigated whether students' success attributions tend to be similar across academic subjects versus specific to academic domain, and whether domain-generality or specificity changes with development. African American students (N ϭ 565) reported their causal attributions for math, science, and English successes longitudinally from elementary to high school. Structural equation modeling showed that individual differences in students' tendencies to attribute successes to ability, effort, or their teachers were domain-general, not differing across academic content areas. Results did not differ by sex. The lack of domain-specificity in attributions suggests that when African American students consider what factors influence their school performance, they view academic outcomes as a single achievement domain rather than differentiating among school subjects.
motivation and classroom engagement (Kurtz-Costes & Schneider, 1994; Swinton, Kurtz-Costes, Rowley, & Okeke-Adeyanju, 2011; Wolters, Fan, & Daugherty, 2013) . For example, students who believe that they did well on a math exam because they are particularly talented in math are more likely to expect future success on other math examinations, have high math self-concept, and be motivated and engaged in math classes than students who believe that their success was due to an easy test (Graham & Williams, 2009) .
The antecedents and consequences of attributions have been investigated in detail, but less is known about their cross-domain generality versus specificity. Knowing whether students develop an attributional style within academic subjects is important for three reasons. First, given the nontrivial consequences of causal attributions, interventions aimed at attribution retraining are important, and a key question informing the scope of efficient, successful interventions is whether causal attributions generalize across academic domains. Second, having a better understanding of the generality of academic causal attributions is important for understanding achievement motivation. Attributing success to fac-tors that generalize across success situations predicts higher levels of academic performance, whereas attributions that do not extend to other tasks predict poorer performance (Houston, 2016) . Third, analyzing the stability or change in the extent to which attributions generalize across academic domains is informative for understanding children's developing beliefs about intelligence and effort (Kinlaw & Kurtz-Costes, 2003) .
Some studies have found evidence for the domain-specificity of attributions (e.g., Boekaerts, Otten, & Voeten, 2003; Bong, 2004; Vispoel & Austin, 1995) . However, as described below, the evidence for domain-specificity is not strong. Moreover, our longitudinal design allowed us to test the possibility that students' attributions are domain-general only when students are younger but become domain-specific over time-a question not explored in prior research. Thus, we tested three models of students' causal attributions for their English, math, and science successes-a domain-general model, a domain-specific model, and a third model specifying developmental change.
Attribution Theory
According to attribution theory (Weiner, 1979 (Weiner, , 1985 (Weiner, , 2012 , students attempt to explain the causes of their academic successes, and these causal attributions influence their subsequent motivation. Causes can vary by locus (whether the cause is external or internal to the student), stability (whether the cause can change over time), and control (whether a student has power to influence it). Each causal dimension has different consequences for students' expectancy of future success (Weiner, 1979) . For example, students who attribute a good score on an essay to an external cause such as the teacher being an easy grader rather than the internal cause of high verbal ability may expect to do less well in future classes (Graham & Williams, 2009; Weiner, 1985 Weiner, , 2012 .
The relevance of causal attributions for achievement motivation has been well-supported by empirical evidence (for a review, see Graham & Williams, 2009 ). The findings are especially clear for situations of success: Attributing successful academic outcomes to ability and effort is positively associated with better academic skills and greater persistence when faced with difficult tasks (Graham, 2014; Graham & Williams, 2009; Salanova, Martinez, & Llorens, 2012; Swinton et al., 2011) . These internal attributions also result in more positive self-esteem and pride compared to attributing success to external causes such as the teacher, luck, or an easy task (Weiner, 2012) . In this study, we investigated the academic domain generality or domain-specificity of three causal categories for success outcomes: ability, effort, and teacher. Ability and effort are among the most common perceived internal causes of success (Graham & Williams, 2009) , and crediting a teacher for a successful outcome is a common external attribution (e.g., Vispoel & Austin, 1995) . The three academic domains were math, science, and English-subjects that students encounter at all school levels and for which students must fulfill specific requirements to graduate from most public high schools.
Are Youth's Attributions Specific to Academic Domains?
Findings from three studies examining the domain-specificity versus generality of attributions support the hypothesis that ability attributions are domain-specific. However, methodological and analytical aspects of those studies preclude strong conclusions, particularly with regard to generalization to other populations. Students in their first year of secondary education in the Netherlands (12-to 13-year-olds) named effort most frequently as the reason for their success in history, whereas they attributed their success in language and math primarily to easiness of the task (Boekaerts et al., 2003) . These results were based on students' attributions of their performance in examinations and were assessed using open-ended questions. However, the data were analyzed using total reports for each school subject rather than individual differences in attributions. Therefore, it is unclear whether students who rated ability as most important for their history performance were also more likely than students with other history attributions (e.g., effort) to rate ability as important for math and language successes. An advantage of our data was that our sample was sufficiently large to compare the fit of various structural equation models assessing individual differences, and we were not limited to comparing mean group differences.
Subject-area differences in internal attributions were also found in a sample of predominantly Caucasian, U.S. middle-school students (Vispoel & Austin, 1995) . Students were more likely to attribute their successes in English and music to their high ability than they were to make the same attribution for their success in math and physical education. In that study, students were asked to recall a specific, personally meaningful occasion in which they had done particularly well or poorly, and then they rated how important internal (e., ability and effort) and external (i.e., task difficulty and teacher influence) causes were to their success. The authors assessed the dimensionality of attributions using factor analysis. They found that internal attributions clustered in factors that represented specific subject areas (e.g., a student who attributed English success to ability was also likely to attribute English success to effort). In contrast, external attributions clustered in factors by attribution (e.g., students who attributed success to task difficulty rated task difficulty as important across all subjects). Vispoel and Austin (1995) concluded that internal attributions are domain-specific, whereas external attributions are domain-general. However, students' ratings of critical events in which they performed particularly well or poorly may not reflect the attributions that they would commonly make about their performance. In our study, we asked students to think about general situations when they do well or get a good grade, without invoking specific past instances that may have been uncharacteristic of the student's performance.
Other evidence for the domain-specificity of attributions comes from a study of 9th-grade Korean girls (Bong, 2004) . Bong (2004) found that ability attributions in three different academic subjects (Korean, English, and mathematics) were mostly independent from each other, whereas effort attributions were positively correlated across academic domains. Students' tendencies to attribute outcomes to ability were not correlated for English and Korean classes, nor between mathematics and Korean, and only a small positive correlation, r(387) ϭ .13, was found between English and mathematics ability attributions. In contrast, the correlations between all three pairs of academic domains were significant for effort attributions, ranging from .20 to .46. These findings suggest that ability attributions are domain-specific, whereas effort attributions are more domain-general. A limitation of this study, howThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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ever, was that both success and failure attribution items were used as indicators of a single attribution factor (i.e., ability or effort). However, success outcomes elicit different attributions than failure outcomes, and therefore success and failure attributions should be analyzed separately (e.g., Houston, 2016; Swinton et al., 2011 ). In the current study, we examined only attributions for success. In sum, previous research has provided mixed support for the hypothesis that success attributions are domain-specific, and because of design characteristics of the studies, there is not clear evidence regarding whether individual differences in students' success attributions are domain-specific. Moreover, the previous studies did not address whether domain-generality of attributions changes with age. In the next section, we discuss reasons that one might expect students' causal attributions to become increasingly domain-specific from late childhood to late adolescence.
Developmental Change in the Domain-Generality of Causal Attributions Boekaerts et al. (2003) suggested that students can make causal attributions at different levels of situational description, from superordinate, defined as the most abstract level and encompassing all situations of success or failure, to momentary, defined as the immediate achievement situation (e.g., a homework assignment or quiz). Between these two levels is the middle level, which she theorized represents the school subject. Although students might form an internal model from which they quasi-automatically infer causality when they encounter new learning situations, it is unclear whether that process might occur at the superordinate level-thus encompassing all academic situations-or at a lower level.
In this longitudinal study, we tested the domain-generality of attributions, and also tested possible change across time in the generality/specificity of students' reports. Both school context and normative cognitive developmental processes would suggest that students' causal attributions would be domain-general in elementary school and become domain-specific as youth proceed through middle school and high school. With regard to school context factors, with age, youth experience contextual changes with increasing exposure to specialized classes as compared to the more domain-integrated classrooms in the early years of education (Eccles & Midgley, 1989; Kurtz-Costes & Rowley, 2012) . Most children attend elementary schools where they receive instruction in all academic subjects by a single teacher in a single classroom. Although grades are awarded for different academic subjects (e.g., arithmetic, reading), assigned work often crosses academic domains. For example, a 5th-grade assignment of reading a biography about a successful scientist and writing a paper describing that person might encompass the academic domains of reading, writing, science, and history.
In contrast, in most public high schools, students have different teachers for each academic subject, attend those classes during different time slots in different classrooms, and have different homework assignments and examination procedures that correspond to each class. These contextual factors would make Boekaerts et al.'s (2003) middle level-the level of the school subject-most salient for secondary school students. Increased ability grouping in middle school and especially in high school also alerts students to the salience of academic domains: A student might be enrolled in Honors English but be in a regular math track.
Normative developmental changes in cognitive processes would also predict greater domain-specificity with age. Children's understanding of the causes underlying performance outcomes change across middle childhood, with increasing understanding of the differentiation of effort and ability, and by early adolescence, the understanding that greater effort expenditure on a task implies lower ability (Folmer et al., 2008; Kurtz-Costes, McCall, Kinlaw, Wiesen, & Joyner, 2005; Nicholls, 1984) . Across childhood and adolescence, children's increased perspective-taking abilities lead to greater accuracy in understanding their own abilities in relation to those of others Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 2006) . As Marsh and colleagues (2015) showed in a large, international sample, relations between students' domain-specific achievement and their domain-specific self-concept was stronger for youth in secondary school than youth in primary school. Increased accuracy in youth's perceptions of their abilities in specific academic domains is likely to lead to developmental changes in attributions, as adolescents perceive that less ability in a domain necessitates greater effort expenditure for them to achieve successful performance (Kinlaw & Kurtz-Costes, 2003; Pinxten, Marsh, De Fraine, Van Den Noortgate, & Van Damme, 2014; Zimmerman, 2013) . By the same token, motivational beliefs (i.e., self-efficacy, task values, and achievement goals) are more generalized and interrelated in middle-school and become more differentiated by academic subject in high school (Bong, 1997 (Bong, , 2001 ). All of these developmental changes, along with changes in school context, led us to predict that students' attributions would become more domain specific with development.
Possible Race-Specificity of Causal Attributions
Some theoretical frameworks suggest that students' causal attributions are informed by contextual information such as cultural norms and stereotypes (Brandt & Reyna, 2010; Reyna, 2000) . For example, a pervasive cultural norm in the United States is that effort is an important determinant of success. Cross-cultural research has shown that cultural norms such as the U.S. emphasis on effort can influence the attributions and beliefs of teachers and students. Compared to German teachers, U.S. teachers are more likely to report effort-related attributions, and U.S. children are more likely than German children to believe that high effort indicates intelligence (Kurtz-Costes et al., 2005; Kurtz, Schneider, Carr, Borkowski, & Rellinger, 1990) . In turn, some Asian cultures emphasize effort more than the mainstream U.S. culture, resulting in even stronger endorsement of effort attributions among Asians (Hsin & Xie, 2014; Kinlaw, Kurtz-Costes, & Goldman-Fraser, 2001 ).
For African American students, both nonrace-specific and racespecific contextual factors might inform their attributions. Examples of nonrace-specific factors are the strong emphasis in the United States on the importance of effort and the cultural belief that math success is heavily dependent on natural ability (KurtzCostes et al., 2005; Rattan, Good, & Dweck, 2012; Stevenson, Chen, & Lee, 1993) . In addition to these nonrace-specific cultural beliefs, Black students' attributions might be shaped by racerelevant factors such as knowledge of racial discrimination and systemic racial inequities. Examples of these race-relevant factors are race differences favoring Whites in the quality of education This document is copyrighted by the American Psychological Association or one of its allied publishers.
received at the primary and secondary levels, and race differences in school disciplinary practices. Because such inequities and discrimination tend to be domain general, African American youth might form internal models at the superordinate level. At this level, students' tendencies to attribute academic success to ability, effort, or the teacher would be similar across academic domains. Race-related experiences could lead African American youth to believe that to succeed and overcome the barriers imposed by discrimination, they must exert more effort and be more intelligent than the average person (O'Connor, 1997). Another possibility is that African American youth who are aware of discrimination might perceive that effort is insufficient because of the numerous racial barriers they face (Mickelson, 1990; Neblett, Philip, Cogburn, & Sellers, 2006; Schmader, Major, & Gramzow, 2001 ). As stated above, because of school context and cognitive changes that occur with development, we hypothesized increasing domainspecificity of youth's attributions over time. However, to the extent to which the social context of Black youth emphasizes system-level biases that they must overcome to succeed, one might expect attributions to remain domain general.
Consideration of the role that race might play in informing the causal attributions of African American youth must be done in the context of sex differences in educational experiences. African American boys are less likely than girls to perceive that their teachers support them and care about their success in class (Noguera, 2003) . They also receive more disciplinary actions than girls (Noguera, 2003 ; U.S. Department of Education Office for Civil Rights, 2014) . Academic stereotypes about African American boys tend to be more negative than those regarding African American girls (Swanson, Cunningham, & Spencer, 2003) . In addition, boys may be more aware of racial inequities than girls because they receive more messages from parents regarding racial barriers and discrimination (Coard, Wallace, Stevenson, & Brotman, 2004) . These sex differences in school and race socialization experiences may lead to differential attributions, such that boys may be more likely than girls to form domain-general attributions.
Study Design and Hypotheses
In this longitudinal study, we investigated African American students' attributions of math, science, and English successes to ability, effort, and their teachers. We used youth's success attributions reported in Grades 5, 7, 10, and 12 to test three models. These models represented students' attributions for their successes as domain-general, domain-specific, or changing in specificity over time. We hypothesized that African American students' attributions would initially be domain-general but would become domain-specific. We examined possible sex differences in changes in domain-specificity in an exploratory fashion.
Method Participants
Participants were 565 African American youth (314 girls; 251 boys) in a longitudinal study of academic motivation and achievement. Youth were originally recruited in three cohorts of 5th graders drawn from seven elementary schools in an urban school district in the southeastern region of the United States. The schools were selected based on their racial composition, which was predominantly Black, with 61% or more of the student body being African American in each school. Cohort 1 5th-grade data were collected in 2002 -2003 , Cohort 2 in 2003 -2004 , and Cohort 3 in 2004 -2005 . During original recruitment, 78% of African American 5th graders who were invited to participate returned signed consent forms. Of those, 97% (N ϭ 382) agreed to participate. Attribution data were available for 375 of these students. The average age in Grade 5 was 11.1 years (SD ϭ 0.73).
Subsequent waves of data collection occurred when youth were in Grades 7, 10, and 12. Students were enrolled in 17 different middle schools and 22 high schools. When youth were in Grade 10, additional participants were recruited from the three high schools with the largest number of participants from the original three cohorts. These new participants were in the same English and mathematics classes as students who had been recruited as fifth graders. The new sample included youth from other races, but only data from African American students were included in analyses for this report. The new recruits also participated in Grade 12. Data for the present study were drawn from the four time points (Grades 5 and 7 if available, and Grades 10 and 12).
The sample retention rate for youth with attribution data was 80% from Wave 1 to Wave 2 (n ϭ 301), 86% from Wave 2 to Wave 3 (n ϭ 434, including 176 new recruits), and 75% from Wave 3 to Wave 4 (n ϭ 325). Youth who were lost to attrition came from households with lower household income and lower parent education than that of youth who remained in the study, F(1, 336) ϭ 14.1 and 19.1, ps Ͻ .001. Participants who remained in the study across the seven years did not differ on Grade 5 attribution measures from those who were lost, all Fs Ͻ 1.0. This document is copyrighted by the American Psychological Association or one of its allied publishers.
The sample was mostly low income, with approximately 39% of the children's families reporting yearly incomes less than $30,000 during the third wave of data collection, 35% reporting yearly incomes between $30,000 and $60,000, and 26% reporting incomes greater than $60,000 per year. About 8% of parents or caregivers had not completed high school, 57% had ended formal education after receiving a high school diploma, 11% had earned an associate's degree, and 24% had completed a bachelor's degree or higher.
In elementary school and middle school, students' curricula included science, math, and English courses. State requirements mandated that high school students take 4 years of English, 4 years of math, and 3 years of science to graduate (National Center for Education Statistics, 2006). In Grade 10, the majority of students were taking Algebra I/II (44.1%) or geometry (35%). Only 7.8% of students were not taking a math course that semester, and the rest were taking either more advanced (5%) or remedial (4%) math classes (3% marked "other" and 1.1% had missing data). In 10th grade, the majority of students were taking biology (53.5%) and 12.9% were not taking a science course. The remainder were enrolled in one of the following: physical science, chemistry, earth and environmental science, anatomy and physiology, or physics. In Grade 12, students were either taking one of the courses mentioned previously, or they had taken one the prior year. All students took English classes in both Grade 10 and Grade 12. Course grades were obtained from the students' transcripts. Average course grades were 76.4% (SD ϭ 12.6) for math, 82.0% (SD ϭ 8.45) for English, and 80.1% (SD ϭ 10.8) for science.
Procedure
The university institutional review board approved all study measures and procedures. Letters requesting informed consent from parents and assent from children were distributed at the selected schools. Children with consent completed a questionnaire in small groups at school and received a small gift as compensation. Questionnaires included attribution items and other measures that are not included in this report. Reconsent of children and their parents and similar data collection procedures occurred at each wave.
Measures
Student Attribution Scale. Youth completed 12 items measuring their causal attributions for success in English, math, writing, and science. For each academic domain, students rated how likely it was that their success was due to ability, effort, or the teacher. For example, the math items were (ability/effort/teacher): "When I do well in math, it is because I am really good at math/I studied hard for the test/My teacher is a good teacher and is fair." Although we are unable to report alpha reliabilities due to having single-item measures, these measures have been used in prior publications and shown to have concurrent and predictive validity (e.g., Rouland, Rowley, & Kurtz-Costes, 2013; Swinton, Kurtz-Costes, Rowley, & OkekeAdeyanju, 2011) . Moreover, the measurement portion of our SEM analysis using a domain-general model is the equivalent of a confirmatory factor analysis. Those results are reported in the Results section. The English and writing items were averaged to make a single English attribution score for each category (i.e., ability, effort, teacher).
1 Bivariate correlations between the English and writing items ranged from r ϭ .34 to .53. The math and science items were used as individual item indicators of math success attributions and science success attributions, respectively, to ability, effort, and teacher.
In early years of the study (i.e., 2002 through 2010), students responded to items using a 4-point Likert scale ranging from 1 (not at all likely) to 4 (extremely likely). All responses on this 4-point scale were later converted to values on a 7-point scale (i.e., 1 ϭ 1, 1.5 ϭ 2, 2 ϭ 3, 2.5 ϭ 4, 3 ϭ 5, 3.5 ϭ 6, 4 ϭ 7). The labels remained the same (1 ϭ not at all likely; 7 ϭ extremely likely).
1 All analyses were also run using English and writing as separate indicators. All results remained similar to the ones reported here; therefore, we kept the most parsimonious models.
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This conversion was done because some students used the spaces between numbers to indicate their response or they circled two adjacent numbers. After 2010, students responded to each item using a 7-point Likert scale (ranging from 1 (not at all likely) to 7 (extremely likely). Response style did not change across the years, even as we switched from a 4-point scale to a 7-point scale. About 3% of students used the lower extreme (not at all likely) in the earlier years, compared to 4% in the years after the scale change. Similarly, around 15-20% choose the upper extreme of the scale in the earlier years compared to 13-22% in the later years. Demographic information. Parents reported their educational attainment on a 10-point scale with responses ranging from "less than high school" to "doctoral or professional degree." Parents reported their household income before taxes on an 11-point scale ranging from "under $10,000 yearly/under $200 weekly" to "over $100,000 yearly/over $2000 weekly."
Analysis Plan
For each of the three attribution categories (i.e., ability, effort, teacher), we compared the fit of three structural equation models (SEMs). The first model was a domain-general attribution model, whereby success attributions for math, science, and English were observed indicators of a single latent variable in Grades 5, 7, 10, and 12 (see Figure 1) . Each latent variable represented the student's domain-general attribution style (for ability, effort, or teacher) at each grade level, and attributions at earlier grade levels influenced those at later ones. The second model was a simultaneous equation model with no latent variables. This model was the domain-specific attributions model, whereby attributions of success to ability, effort, or teacher are entered separately for each academic subject and each grade level was regressed on the previous one for each subject (see Figure 2 ). Cross-lagged paths allowing each academic subject to influence the other academic subjects were included to test the least constrained model. The third model was a developmental attribution model, whereby students' attributions about their success in math, science, and English were indicators of a latent variable (i.e., domain-general attribution style) in Grades 5 and 7, but then were domain-specific in Grades 10 and 12 (see Figure 3 ). This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
We conducted all analyses in RStudio using lavaan 0.5-20. We assessed fit in several ways. The chi-square test assumes that the distributional assumptions for the observed variables are satisfied and that the model tested is exactly correct (e.g., Bollen, 1989) . When a model is specified correctly, the chi-square should not be significant. Under realistic conditions, the observed variables will not exactly satisfy the distributional assumptions and the model will contain at least some errors in specifications. In large samples, these errors will be detected and the chi square statistically significant. For this reason, other fit indices such as the incremental fit index (IFI), a modified root mean square error of approximation (1-RMSEA), the Tucker-Lewis Index (TLI), and the Bayesian information criterion (BIC) are used to supplement the chi-square test statistic. Values approximating 1 are indicative of excellent model fit by IFI, 1-RMSEA, and TLI (Bollen, 1989; Steiger & Lind, 1980; Tucker & Lewis, 1973) . The BIC measure was scored so that negative values represent a fit of the hypothesized model that is superior to that of the saturated model and a positive value of BIC indicates that the saturated model is superior (Raftery, 1995; Schwarz, 1978) . Modifications made to address convergence or fit issues are reported in the Results section.
Finally, we tested all three selected models for measurement invariance between boys and girls using a series of hierarchical steps. First, we tested that the form of the measurement models was equal across groups. Invariance in model form (configural invariance) implies that the same number of factors and pattern of fixed and free parameter estimates applies to both groups (Bollen, 1989) . In this case, configural invariance indicates that domaingenerality holds for both boys and girls. Second, we constrained all the factor loadings in the measurement model to be equal across sexes. If both configural invariance and factor invariance applied, we added the auto-regressive paths to the model and constrained the regression coefficients to also be equal across sexes.
A substantial amount of our missing data was by design because we added new cohorts in Grade 10 for whom we did not have Grade 5 and Grade 7 measures. For missing data due to attrition, we assumed that they were missing at random (MAR). Although youth lost to attrition were more likely to come from families with lower SES backgrounds and lower parent education, they did not differ significantly in Grade 5 measures of attributions. MAR can still be assumed when observations do not differ systematically by the predictors of interest, is a less restrictive assumption than missing completely at random (MCAR), and permits the missingness to be related to the observed values of the variables that are part of the analysis (Allison, 2001) . We used casewise (full information) maximum likelihood (FIML) to address both the MCAR and MAR missing data (Arbuckle, 1996) .
Results
Means and standard deviations of all variables appear in Table  1 . Bivariate correlations for ability, effort and teacher attributions are reported in Tables 2, 3 and 4, respectively. In the following sections, we first present the fit indices for each tested model, and then we interpret the models that provided the best fit. Note. n ϭ number of observations. [.996 , 1], BIC ϭ Ϫ173.43. The correlated errors were added to capture omitted factors that were common to specific academic domains and did not carry over to other domains. The model suggests that there is a variety of degrees of specificity above and beyond the domain-generality (r range ϭ .00 to .91, with math attributions having the largest correlations among errors). For this reason, we also tested a model that included each academic domain as a latent variable, formally testing the hypothesis that both domain-generality and domain-specificity apply to success ability attributions. However, the model did not fit the data as well as the domain-general model with correlated errors (see Table 5 for fit indices). This result suggests that the general assessment dominates while there still is additional variance attributable to the specific subject area.
Success Ability Attributions
Therefore, we retained the domain-general attribution model with correlated errors. The coefficient estimates for the measurement model were all significant and suggest that attributions about success in math, English and science to ability are all indicators of a single latent variable: a domain-general attribution style. Figure  4 displays the conceptual model with standardized coefficients. The model suggests that individual differences in students' tendency to view ability as contributing to their success are similar across academic subjects, and this domain-generality is stable across grade levels.
The regression coefficients for the latent variables suggest that a student's ability attribution style at an earlier grade level had a significant positive effect on that student's ability attribution style at subsequent grade levels (Grade 5 to Grade 7 b ϭ .32, Grade 7 to Grade 10 b ϭ .50, Grade 10 to Grade 12 b ϭ .58). Each of the latent variables accounted for 10.5% to 33.5% of the variability in our data. (Schumacker & Lomax, 2004) . The developmental attributions model had a moderately good fit, but less so than the domain-general model. Therefore, we selected Model 1 as the best model to describe these data and did not fit any additional modified models. The coefficient estimates for the measurement model were all significant and suggest that attributing success in math, English, and science to effort are all indicators of a single latent variable: a domaingeneral effort attribution style. Figure 5 displays the conceptual model with standardized coefficients. These results imply that students make similar effort attributions about their successes in math, science, and English.
Success Effort Attributions
The regression coefficients for the latent variables suggest that a student's general effort attribution style at an earlier grade level had a significant positive effect on his or her effort attribution style at subsequent grade levels (Grade 5 to Grade 7 b ϭ .46, Grade 7 to Grade 10 b ϭ .73, Grade 10 to Grade 12 b ϭ .69). Each of the latent variables accounted for a modest to good portion of the variability in the data, ranging from 21% to 52.6%. 2 We added correlated errors to the domain-general model (Model 1) and the developmental model (Model 3), but not to the domain-specific model (Model 2), as Model 2 already included relations across time within academic subjects. Correlations within academic subjects imply a degree of specificity by academic subject once the influence of the latent variable is accounted. The domain-specific attribution model (Model 2) was also modified such that it was transformed into a simultaneous quasi-simplex model with single-indicator latent variables (Heise, 1969; Wiley & Wiley, 1970) . A quasi-simplex model accounts for measurement error, and is therefore a more robust test of the domain-specific hypothesis, providing further evidence of whether a domain-specific model describes these data. However, the quasi-simplex model did not converge, even after constraining the autoregressive paths and the cross-lagged paths to be equal. Therefore, we simplified the model by only fitting two academic subjects at a time (math and English, science and English, math and science) and comparing these models to the corresponding two-subject domain-general model. The resulting fit indices for these modified, two-subject models favored the domain-general model. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Figure 6 displays the conceptual model with standardized coefficients. The model suggests that students make similar teacher attributions about their successes in math, science, and English, and that this domain generality is stable across time.
Success Teacher Attributions
As was the case for ability and effort attributions, the regression coefficients suggest that a student's general teacher attribution style at an earlier grade level had a significant positive effect on his or her teacher attribution style at a subsequent grade level (Grade 5 to Grade 7 b ϭ .30; Grade 7 to Grade 10 b ϭ .46; Grade 10 to Grade 12 b ϭ .60). Each of the latent variables accounted for a modest portion of the variability in the data, ranging from 9.1% to 36.5%.
Measurement Invariance by Sex
As summarized above, we first tested invariance by sex for the measurement models. First, we restricted the form of the models, and in the second step, we restricted the factor loadings. If measurement invariance by form and factor loadings applied, we added the autoregressive paths and compared a baseline model (invariant by form and factor loadings) to one in which regression coefficients were also constrained to be equal across sexes. We expected that the structure of the models would be the same for both boys and girls, but that boys would have stronger factor loadings on each domain-general latent variable than girls. As seen in Table 8 , the first step in our hierarchical analyses confirmed the hypothesis that the structure of the models was the same for both sexes, showing that the measurement models for ability, effort, and teacher attributions were invariant in form by sex. Invariance in form (configural invariance) implies that the model for each sex has the same number of latent variables, indicators, and fixed and free parameters. Although the chi-square value was significant for the effort and teachers attribution models-ability 2 (60) ϭ 53.90, p ϭ .697; effort 2 (96) ϭ 131.45, p ϭ .010, and teacher 2 (96) ϭ 126.13, p ϭ .021-the other fit statistics suggested that the models fit the data well-ability IFI ϭ 1.009, TLI ϭ In the second step, all factor loadings were constrained to be equal across sex. For ability attributions, this constraint resulted in a statistically significant decline as measured by the chisquare difference (⌬ 2 ϭ 17.76, df ϭ 8, p ϭ .023). Several of the other fit indices had relatively small differences (⌬IFI ϭ Ϫ0.014, ⌬TLI ϭ Ϫ.033, ⌬(1-RSMEA ϭ Ϫ.014). The BIC (⌬BIC ϭ Ϫ32.82) favored equal factor loadings. To further understand these factor loading differences, we examined the unstandardized factor loadings for boys and girls (see Table 9 ). The differences ranged from .07 to 2.23. Whether a difference in loadings is substantively significant depends somewhat on how the measures are to be used. However, if we use a difference of 0.2 or 0.3 as a noteworthy difference in the factor loadings, nearly all of the factor loadings have differences greater than this threshold. In conjunction with the fit statistics, these differences led us to conclude that factor invariance did not apply for success ability attributions. Although our hypothesis was that factor loadings would differ for boys and girls, we had predicted that boys would have stronger factor loadings for each domain-general latent variable. Instead, girls showed stronger factor loadings.
The difference in 2 was small for effort (⌬ 2 ϭ 12.35, df ϭ 8, p ϭ .137) and teacher (⌬ 2 ϭ 11.24, df ϭ 8, p ϭ .188) attributions, and the fit statistic values remained high. These results indicate that the factor loadings were invariant by sex for effort and teacher attributions.
Finally, all factor loadings and regression coefficients were constrained to be equal across sexes in the autoregressive models. Because ability attributions were only invariant by form and not by factor loadings, this step was only performed for effort and teacher attributions. The difference in 2 from the baseline model was small for effort (⌬ 2 ϭ 5.19, df ϭ 3, p ϭ .158) and teacher (⌬ 2 ϭ 1.52, df ϭ 3, p ϭ .677) attributions, and the fit statistic values remained high. These results indicate that, in addition to factor loadings, the regression coefficients were invariant by sex for effort and teacher attributions.
Discussion
The goal of this study was to examine whether beliefs about reasons underlying academic successes are domain-general, domain-specific, or change in specificity from late elementary This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
to late high school among African American students. We hypothesized that students' attributions would be domaingeneral in elementary school but would increase in specificity in middle school and high school as changes in school context emphasized domain differences and developmental cognitive changes led to increases in students' accuracy about their performance in different domains. However, the results did not support a developmental model of attributions. Instead, the best fit for these data was a domain-general model, whereby students' tendency to explain their successes as a function of ability, effort, or the teacher were consistent for math, English, and science. It is important to note, however, that for the ability attributions data, the domain-general model only provided a good fit when measurement errors were correlated within academic domains across grade levels. These correlated errors represent a degree of specificity within attributions for each academic subject that was not accounted for by the latent variable. The degree of domain-specificity was weak, however. When we incorporated unique factors representing each school subject to replace the error correlations, the model did not fit the data as well as the model with correlated errors. This result suggests that the domain-general model largely explains the measures, but that additional effects remain for success ability attributions that are specific to particular academic subjects. Contrary to study hypotheses, the domain-generality of students' attributions did not change across the 7 years of the study. Results held for both boys and girls. In the following sections, we discuss the implications of these results for theoretical understanding of the development of African American students' attributions about causes of their academic successes, implications for educational applications such as interventions, and limitations of the study.
Domain Generality of Attributions
The model that best described students' ability, effort, and teacher attributions regarding successful outcomes was the domain-general model. Our results differ from those of research studies that have found evidence in European, White American, and Asian samples that academic attributions are domain-specific (Boekaerts et al., 2003; Bong, 2004; Vispoel & Austin, 1995) . However, earlier studies relied on mean differences across attribution categories rather than examining individual differences in students' attributional styles, or they combined success and failure outcomes into a single metric. Thus, the different findings may be attributable to methodological approaches.
Whereas different measurement and analytic approaches might be responsible for these different findings, another explanation is that students' attributions are informed by the social context in which they form those attributions, and that African American students experience a unique social context. Boekaerts et al. (2003) proposed that after repeatedly encountering learning situations, students form an internal model from which they quasi-automatically infer causality when they encounter another similar learning situation. As mentioned previously, the "situation" may be understood at different levels: superordinate (outcome-based), middle (school-subject-based), or momentary (examination-or task-based). For many students, especially those in secondary school, the most salient situational level may be the level of the academic subject. However, other levels may be more significant under specific social circumstances. For African American students, the more salient situational level may be the superordinate level if they perceive that their academic outcomes are influenced by discrimination as a system-level bias rather than linked to a specific academic subject (Goodman & West-Olatunji, 2010) . It is plausible that students who perceive system-level This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
biases and inequities may be inclined to believe that their successes are in spite of social barriers, and this belief in ability or effort as a way to overcome biases operates across domains. This explanation, however, applies less so for teacher attributions, which were also domain-general. Stereotype awareness is another factor that may contribute to the domain-generality of students' ability attributions. For example, a Black student entering high school may be aware that Black students are stereotyped as being particularly low-achieving compared to other racial groups (Rowley et al., 2014) . When the student receives a high grade in math and attributes it to her high ability, she may view her success as evidence that the stereotype does not apply to her. Rejecting the broader stereotype may then lead her to attribute her success in other classes to her high ability as well. In contrast, students who are more susceptible to internalizing stereotypes may be reluctant to attribute success to their ability across all subjects, leading to the domain-generality of attributions found in the current study.
It should be noted, however, that little research has explored the domain-generality of either race academic stereotypes or of students' perceptions of discrimination. Whereas academic racial stereotypes have traditionally reflected negatively on Black students, it is unclear whether such stereotypes are domain general. For instance, because African Americans are especially underrepresented in STEM domains, it is plausible that race stereotypes are weaker in verbal domains than in science and math. In one of the few studies to date that reported domain differences in race stereotypes, African American middle school youth reported a stronger math/science advantage for Whites over Blacks than verbal advantage (Evans, Copping, Rowley, & Kurtz-Costes, 2011) .
Similarly, students' perceptions of and beliefs about racial discrimination might not be domain general. Students might perceive that teachers have lower expectations of African American students in science and math than in verbal domains. Thus, although it is possible that the domain generality of our students' attribution was linked to race-relevant factors, additional research in warranted to establish whether these results hold across other groups, and if not, to better understand what race-specific factors led to these results.
The domain-generality of attributions in the current study might reflect strong individual differences in attribution style rather than linkage to race-relevant factors. For instance, although students may believe that they perform better in certain domains compared to others-and indeed, there is robust evi- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
dence that students have domain-specific academic selfconcepts (Marsh, Lüdtke, et al., 2015) -they may nevertheless develop a general attributional style to explain differing degrees of success because performance across domains tends to be highly correlated. In other words, a student who receives good grades in math typically also receives good grades in English. Such students may think of themselves as "good at school" or as "disciplined" and may attribute success to high ability or high effort regardless of the domain for the successful outcome. If results of this study are driven primarily by individual differences in attributional style, then this process may be a generalized psychological process that applies across racial and ethnic groups. If so, it would suggest that children form essentialist beliefs about the causes of their successes, and that such beliefs, rather than racial stereotypes and discrimination, are responsible for the domain generality of the success attributions of our sample. The race-specific explanation of domain-specificity is also inconsistent with our results regarding sex invariance. If perceptions of system-level discrimination were influencing students' attributions, we would expect that boys' attributions would load onto the domain-general factors more strongly than girls' attributions. African American boys are less likely than girls to perceive that their teachers support them and care about their success in class, and they tend to be more aware of racial inequities than girls because they receive more messages from parents regarding racial barriers and discrimination (Coard et al., 2004; Noguera, 2003 ). Yet, we found sex invariance for teacher and effort attributions, and found that girls' attributions loaded more strongly than boys' attributions to a domaingeneral ability factor.
Implications for Interventions
Our results suggest that, for success outcomes, African American students have a general attribution style whereby their tendency to endorse ability, effort, and teacher attributions is similar across academic domains from childhood through late adolescence. The implications for attribution retraining interventions are that teachers and educators may choose to focus on retraining African American students' attributions in a particular subject-area as their resources allow and expect to see changes in ability and effort attributions in other academic domains. Attribution retraining programs have been successful in a variety of settings and populations, including helping middle school students with learning disabilities to improve their reading comprehension, and in assisting high school students make a successful transition to college (Berkeley, Mastropieri, & Scruggs, 2011; Haynes, Ruthig, Perry, Stupnisky, & Hall, 2006) . Yeager and colleagues (2014) showed that an intervention in which African American students were taught that negative feedback from teachers was an illustration that the teacher had high standards and belief in their potential was successful in improving both task performance and students' school trust. In another intervention study, 8th-grade girls who received teacher feedback suggesting internal attributions for the girls' performance in physics demonstrated more knowledge of physics and reported higher effort attributions and lower helplessness scores at the end of the year than those in the control group (Ziegler & Heller, 2000) . An important aspect of the current findings is that the domain generality of students' attributions did not change across the 7 years of the study, implying that attribution interventions ranging from late childhood to late adolescence can potentially generalize across academic domains.
Limitations
Although we found evidence of domain-generality for ability, effort, and teacher success attributions, it is important to note that we only analyzed attributions regarding closely related, traditional academic subjects. It is possible that attributions become more content-specific as academic domains become increasingly different. For example, English, math and science may be viewed as core academic classes and thus lumped into one category characterized by similar ability and effort requirements. In contrast, art, music, and physical education classes may be categorized differently. Indeed, Vispoel and Austin (1995) found that the only subject area differences in attributions in their study distinguished physical education and general music from the other subject areas as well as from each other.
In addition, our broad definition of academic domains could have led to more domain-general attributions than would have been observed if we had been more specific (e.g., "algebra" or "geometry" instead of "math"). However, specifying the academic domain too narrowly when assessing attributions poses its own issues. First, despite the variability in content within the categories of math (e.g., algebra vs. calculus), science (e.g., physics vs. biology), and English (e.g., English literature vs. language and composition), students are often required to make decisions based on the broad category labels. For instance, a student might have the choice to take a financial management class instead of pre-calculus to fulfill his 4-credit math requirement to graduate high school. He could make a decision based on his ability attributions in "math," even though he does not have a clear idea of how the content of each class differs from previous math classes he has taken. Choices affecting college trajectories could also be influenced by students' attributions Note. G ϭ grade. English success ability attributions were omitted because they were used as the scaling variable, with a fixed factor loading of 1. a Absolute difference from the factor loading for boys is greater than .2 units.
This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
based on broad domain labels. A student could be dissuaded from considering a career in medicine if she is aware that it requires her to take a variety of science classes, such as physics and chemistry. Therefore, the domain labels in the current study have ecological validity, even as the nature of students' courses changes from elementary to high school. A second issue with more narrow labels is that analyzing attributions in the context of development becomes more difficult if the definition or label for each domain changes across time.
Another limitation of the current study is related to the attribution measure. We relied on single-item indicators for math and science attributions and only two items for English. The restricted number of items precluded assessment of the psychometric properties of the measures. However, the measures have been used in previous research and shown to have concurrent and predictive validity for behavioral outcomes such as classroom engagement (Author references). Yet, multiple indicators of students' attributions would have permitted testing of a simpler domain-specific model with latent variables that took into account measurement error.
Despite these limitations, this study contributes to our understanding of students' beliefs about the reasons underlying their academic successes, increasing our understanding of achievement motivation in African American students. In spite of increasing contextual and cognitive developmental factors that would promote domain-specific attributions in adolescence, the reported causal beliefs in the current sample remained domain-general. Whether these results reflect race-relevant factors versus students' tendency to form general attribution styles-a pattern that might generalize across racial groups-remain questions for future research.
